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This invention relates to vibrators and, more 
particularly, to electromagnet2c vibratory inter- 
rupter devices and to the cooperating electric 
contacts and reed arms thereof operating ai rela- 
tively high operating frequencies. 5 
An object of the invention is to impïove vibra- 
tors. 
Another object of the invention is to provide 
vibrators having low energy loss due to the neces- 
sary retarding of the vibratory contacts during Io 
each cycle of the operation. 
A ïurther object of the invention is fo improve 
the mountings ïor cooperating electric contacts. 
An additional object is to minimize the effects 
of contact wear on the contacts of vibrators. 5 
Another object of the invention is to distribute 
the interchange of contact materia] from one 
contact to another over a considerable area with- 
out pïoducing an appÆeciable change in contact 
spacing. 2O 
If is a further object of the invention to pro- 
vide a vibrator wherein the mass of the reed con- 
tacts is reduced to a minimum consistent with 
desired contacting surfaces whereby substantia]ly 
ideal conditions for efficient operation at high 25 
frequencies are readfly round and sustained. 
Stfll another object of the present invention is 
in effect fo eliminate the we]l known discrete and 
comparatively heavy contact disc from the vibra- 
tory portion of an e]ectro-mechanical vibrating 3O 
system. 
A further object of the invention is to provide 
a contact arm assemb]y for a vibrator in whict 
the problem of contact adjustment is minimized. 
While a preferred embodirnent of the invention 35 
is described herein, it is contemplated that con- 
siderable variation may be made in the rnehod 
of procedure and the construction of parts with- 
out departing from the spirit of the invention. 
In the following description and in the claires, 40 
parts wfl] be identified by specific names for con- 
venience, but they are intended to be as generic 
in their application to simflar parts as the art 
wfll permit. 
In the drawing: 45 
Figure 1 is a side e]evational view oî a vibrator 
ernbodying features of the present invention; 
Figure 2 is a front e]evational view of the vibra- 
for shown in Figure 1; 
Figure 3 is a perspective view of the reed and 5O 
contact arm assembly; 
Figure 4 is a face view of a preferred contact 
supporting b]ank to accornmodate two contacts, 
and; 
Figure 5 is a circuit diagram of one type of 55 
circuit in which the structure of my invention 
rnay be used. 
This invention may also be considered an im- 
provement of vibrators of the type described in 
the patent application, Seria] No. 579,232, fi!ed ;: 
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February 22, 1945, in the name of 1. J. Aust and 
Clarence tIuetten, which issued as Patent Number 
2,490,895 on December 13, 1949, and assigned to 
the same assignee of the present application. 
In order to assist in producing a maximum 
eflîciency for any particular vibratory device, the 
mass of moving parts must be kept within a 
reasonable limit. Also, the contact spacing be- 
tween the vibratory contacts and the relative]y 
stationary ones cannot vary any appreciab]e 
amount without adversely affecting both the op- 
eration of the vibrator and ifs period of useful- 
ness. Some vibrators such as the high frequency 
type operating in the region of 250 cycles per sec- 
ond require exceptionally low mass moving con- 
tacts and very accurate alignment of contacting 
surfaces. In every vibrator the approximate loss 
of energy every rime a moving contact strikes can 
be expressed as equal fo /eMV  where M is the 
effective mass of the contact and V is the ve]ocity 
with which it strikes, ttence, any reduction in 
M improves the operating eflîciency of the con- 
cerned vibrator. Even though the mass of each 
of the vibrating contacts is reduced, this alone 
wou]d not produce a more efficient vibrator. Dur- 
ing the operating lire of a vibrator the contacts 
positively polarized erode at a certain rate as a 
function of current density, temperature, contact 
pressure, etc. Such erosion establishes a primary 
cause of changing contact spacing and its attend- 
ant disadvantages. In .the case of high frequency 
vibrators it has been found that the weight fac- 
tor of the moving contacts can be most expediti- 
ously hand]ed by making each moving contact 
and its support arm or ïeed integral, the free or 
outer end of the reed arm acting directly as the 
moving contact. Of course, it is preferable that 
the moving contact be coated at least on the cur- 
rent carrying side with a low resistance and cor- 
rosion resisting metal which may be electro-de- 
posited thereon as described in the named patent 
application No. 579,232. It bas also been shown 
that although the contact spacing in vibrators of 
the latter type can be properly maintained by so 
polarizing the contacts that material is trans-. 
ferred to the vibratory contacts, yet certain vari- 
ations in the accumulation of material on the sur- 
face of the vibratory contact were round. There- 
fore, imperfect contact and alignment of contact- 
ing surfaces resulted, ttowever, if the mating 
surfaces of the contacts are large enough the 
change of contact spacing wfll be satisfactory 
during the life of a vibrator. In other words, the 
previous accumulation of material on the con- 
tacting surface now bas the opportunity of dis- 
tributing itself over a greater area, and therefore, 
the previous variations in the thickness of 
terial deposited on the vibrating contact surface 
is made more unifoÆm. In any particular vibra- 
tor a certain minimum contact force must be de: 
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3 
veloped with a given contact arm or reed arm 
deflection to obtain satisfactory vibrator life. 
The latter consideration determines the stiffness 
of the contact arm. Since the contact or reed 
arm must be capable of being deflected a prede- 
termined amount as many as 1,000,000,000 tflmes 
in some cases, the factor of stress and fatigue- 
therefrom must be carefully considered. From 
the above it can be realized that many factors en- 
ter into the construction of a. vibrator even from 
the viewpoints of vibrating contacts and of the 
contact or reed arm assembly. A reed arm or con- 
tact support in which the vibrating contact pivots 
or swings about a region adjacent the contact 
itself so as to facflitate perfect alignment of the 
vibrating contact with the relatively stationary 
one throughout the life of the vibrator has.been 
developed heretofore; but-proper considerations 
of contacç mass and of the distribution-of stresses 
in the reed arms were not ruade. The pivot point 
for the present contact shifts downwardly or 
throughout the contact arm to the point at which 
the reed a is fixed at an intermediateregion of 
the vibrating reed in order to more ful!y carry 
out the concept of a low mass vibratory contact 
but having a re]atively large contact surface. 
Heretofore;.the vibrating contact surface, whi!e 
pivotat about a region, adjacent itself fo provide 
so-called sliding contact«vith the relative!y flxed 
contact, yet the factors of weight and maximum 
contacting surfaces in addition to the problem of 
reed arm stresses were not sufficiently considered. 
The present invention deflnes» in one of its 
aspects, a. reed a construction in which circu- 
lar vibrating contact is supported by a cantilever 
support. In this type of construction the bending 
stress is.distributed throughout the length of the 
cantilever support while at the saine-rime the 
mass of the reed arm and contact is lowered by 
making the arm and contact integrat, the-inte- 
gral connection between the two having a mini- 
mum cross section su_filaient only to prevent 
shearing. 
The invention, in another aspect, concerns 
self with the problem of adjusting a vibrator of 
the high frequency type. It can-be recognized 
that in the process of reducing the losses of a 
vibrator caused by the braking action in each 
cycle of operation of the vibrating mass such as 
the contact itself, short distances of travel of 
the vibrator contacts are encountered. There- 
fore, the adjustment-of this type of vibrator is 
very critical and in order to facilitate the mass 
production of such vibrators and af the saine 
rime to produce the proper a.lignment between the 
contacting surfaces; the vibrating contacts them- 
selves are placed in-what might be considered a 
staggered relationship as shall be more clearly 
disclosed hereinaf-ter. 
It has also been discovered that due to the 
particu!ar const«'uction of the reed. arms and.con- 
tacts the former tendeny of contact material to 
collect on the moving contacts is substantially 
eliminated by a phenomena hot fully-understood, 
but it is believed, tobe associated.with the favor- 
able stresses set up in both the reed-arms and con- 
tacts during the movement thereoi. The for- 
merly collected contact material-appears to-dis- 
appear as a fine.dust. The loss of the mater.ial, 
since it.is distribued over a retatively large area, 
has a negligible effect on. contoEct spacing 
throughout-thelife of the vibratol:. 
leferring now more particularly, to Figures- 1 
and 2 of the dra-wing, reference numeral  de- 
notes aframe membe of ferromagnetic materiat. 
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One end of this frame is bent at right angles to 
the body thereof so as to accommodate a pole 
piece  welded ai points 34 or otherwise fixed 
fo the free end of the bent portion. A stack gen- 
 era!ly denoted by the reference number 12 is 
secured to the other end of the frame member {}. 
Progressing from the frame member I{}, the 
stack comprises an insulative spacer 13, inter- 
rupter side arm 14, insulative spacer , rectifier 
10 side-arm t@, spacers I and 8, reed or hinge 
plae , pacers 2 and 2, rectifier side arm 
22, insulative spacer 23, interrupter side arm 2 
and pressure plate 25. As if witl be observed in 
Figure 2, each of the clamped element.s is pro- 
15 vided with a sing!e momting hole 2@a in the 
stack portion thereof, such hales or apertures be- 
ing arranged, in registerin position and  having 
a single bolt 2 extending therethrough which 
cooperates with a nut 2 to.maintain the struc- 
20 bure in its clamped position. The bolt may be 
surromded by an insulative sleeve (not shown) in 
the conventional manner in ortier to prevent 
shorting of the metallic elements by the bolt. 
This one-hole mounting of the stack assembly is 
25 rnade possible by the special construction of. the 
side springs, shown in Figure 2, each. of which 
comprises a stack portion and an upwardly ex- 
tending spring portion carrying the contacts ai 
their ends, the spring portions of the interrupter 
30 and rectifier side springs extending in staggered 
relation. Freferably, the stack portions of the 
side springs are provided with integrally formed 
lateïal extensions ccnstituting soldering lugs 2 
to facilitate the attachment of e]ectrical conduc- 
35 tors thereto. In addition, cut-out portions 2b 
are provided in the stack portion of the ide 
arms and also in all stack-clamped etemen. 
These cut-out portions may be engaged by means 
of a suitable tool or jig thereby to positively as- 
40 sur exact registrY of all elements, of the stack 
belote permanently clamping them together by 
means of the single stack screw 2 and nut 2. 
A driver cofl 2 with a central opening 3{} is 
secured to the pole piece Il in a conventional 
i5 manner with' apïtured end insulative flanges 3 
and 2 ruade of fibre, or the like. These flanges 
jointly define a winding space.in which there are 
arranged the windings of wire constituting the 
driver cofl. 
50 .: vibratory system 5, which is an important 
phase of the present invention, comprises a reed 
or hinge plate 9 clamped in stack 2 at one end 
thereof and having an armature 3 composed of 
two elements bonded to the free end of the reed 
55 in a wetl known manner, and four reed or contact 
supporting arms , 3 and 8 and  secured 
to an intermediate point of the reed 19 by means 
of rivets {}. 
It will be noted that in contrast to conventiona] 
0 practice, the reed arms do not carry any discreet 
contact discs but each merely comprise either 
spring steel of novel fmTa as shown in Figures 3 
and 4 or some other metal of equivalent char- 
acteristics with analogous contour, which may be 
65 provided with a rhin layer l of contact-metal. 
The reed arms cooperate with substantially flxed 
contact discs 2, 3,  and  mounted at the 
ends of side springs. I, , 22 and 2 respectively. 
Good results have been obtained by using silver- 
7o plated spring steel reed arms operating against 
interrupter side spring contact discs constituted 
of a suitable silver alloy and by usin spring steel 
reed arms plated with any one of the noble metals, 
such as platinum, or its alloys, operating agains 
75 rectifier sde spring contact discs constituted of 
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tungsten. In both cases the unit may be operated 
with negative potential on the reed whereby the 
metal transfer wfll tend to go to the reed arms on 
the interrupter side fo be dissipated therefrom. 
The vibratory system 55 including cantilever 
mounted reed arms 36, 37, 33 and 39 provide a 
movable mass of relatively light weight as con- 
trasted with prior vibrating systems as will be 
more clearly delineated hereinafter. In Figure 4 
a pair of composite reed arms 33 and 39 are shown 
as having intermediate contact supporting por- 
tions 60 and 5! respectively, of cantilever con- 
struction. An oblong base section 59 of the pair 
of composite reed arms 33 and 39 is mounted on 
the reed 19 by rivets 40 as shown in Figures 2 
and 3. A similar pair of reed arms 
are mounted on the opposite side of the reed 19. 
Each of the reed arms carries a contact of rela- 
tively large surface such as the contact 52 for 
the reed arm 33 or such as the contact 63 for the 
reed arm 39, the respective contacts being joined 
fo the weakest end or free end of the cantilever 
supports 60 and 51 respectively. Since the con- 
tacts and the supports therefor are marie of rhin 
metal sheets and forma planar surface involving 
the particular cantflever construction, the energy 
loss from the vibrating mass, as far as the reed 
arms themselves are concerned, is conside1ably 
minimized. It will be understood that the above 
phase of the present invention does hot depend 
upon the concept of a p'air of reed arms supported 
in the speciflc manner discussed as it can be 
realized by one versed in the art that the par- 
ticular type of support for a vibrating contact 
may be applied as well fo a simple non-synchro- 
nous electromagnetic vibrator from which no rec- 
tification is desired, leferring to Figure 4, the 
material in an intermediate phase of construction 
of a pair of vibrating reed arms including 
tegral contacts therefor may be considered as a 
blank or intermediate product from which the 
final vib1ating reed arm is fabricated. As shown 
in both Figures 1 and 3, the reed arms, such as 
30 and 30, are bent so as fo forma staggered re- 
lationship between contacts $2 and 53 for the 
purpose of making adjustment of all the vibrating 
contacts easy. It wfll be noted that the contacts 
such as 52 and 53 in their final disposition within 
the interrupter shown in Figure 1 are in hori- 
zontal alignment, and, of necessity in order to 
provide an offset or staggering of the supporting 
means, the cantflever means 33 and 39 must be 
of unequal length as shown in Figure 4. The con- 
cept of this invention iæ also hot limited to the 
aspect of having the movable contacts in the saine 
horizontal plane and staggered, however, but 
rather the disposition of the respective vibrating 
contacts and the respective stationary ones mat- 
ing therewith may be at different elevations as 
one versed in the art can appreciate. 
Taking one vibrating contact and its support 
therefor, it can be seen that a contact such as 
52 having a fiat smaller contacting portion than 
the support itself but of considerable area is 
joined to a generally triangular-shaped resilient 
fiat body portion $0 with its base merged into a 
reed-clamped portion 54. The support for each 
vibrating contact may be characterized also .as 
composed of a fiat resilient body having fiared 
edges 55, $5 extending from contact means such 
as 52 fo format least one cantflever beam in- 
tegral therewith from which the contact surface 
of the contact $2 may swing. Looking at the 
mechanics of the vibration for each vibrating 
contact, it wfll be seen that a contact such as 
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52 swings a minimum in an arc about a region 
adjacent the junction of the cantilever support 
50 with the contact itself, this arc being a con- 
tinuation of the curvature of the support 60 when 
5 stressed by the driver of the vibrator; and, the 
stresses applied to such a contact when it makes 
contact with the fixed ones are transferred down- 
wardly from the cantflever 50 in a well known 
manner. This type of support for a vibrating 
10 contact makes it possible to have substantial]y 
perfect ulignment between the fixed and vibrat- 
ing contacts. Further, since the contacts are 
rhin, circular, and fiat bodies, and are supported 
by the tapered fiat reed arms having distributed 
].5 compliance therein, the mass of each reed ara 
and its associated contact is reduced fo .a point 
heretofore unattained. 
The operation of the vibrator of the invention 
will be best understood by reference to Figure 5 
2O illustrating a preferred form of circuit organiza- 
tion in which the vibrator may be used. Simflar 
reference characters have been used in Figures 1 
and 2 and Figure 3 fo denote corresponding parts. 
If will be noted that reed 19 is grounded and 
0_5 that the negative terminal of direct current source 
45 is likewise grounded in order to impart negative 
polarity to the reed arms, if desired. Stationary 
interrupter contact discs 42 and 45 respectively 
connected fo the two ends of primary winding 47 
0 of step-up transformer 43 and the center tap of 
the primary winding is connected to the positive 
terminal of the source. One end of driver coil 
20 is connected to stationary interrupter contact 
45 while its other end is connected to ground. 
:;5 Rectifier contact discs 43 and 44 are respectively 
connected to the two ends of secondary winding 
49, and the rectified voltage is withdrawn between 
terminals 50, one of which is connected to the 
center tap of the secondary winding and the other 
40 is grounded. Since the circuit is similar to that 
of a conventional shunt type synchronous vi- 
brator, its operation wfll be readily understood 
by those skilled in the art without any further 
description. It will be sufflcient fo state that 
45 since contact material transferred to the mov- 
able contacts dissipates therefrom in the form 
of a fine dust, and since the area from which this 
dust cornes is relatively large, the loss of such 
material can have only a minor effect on con- 
.50 tact clearance. On the other hand, erosion on 
the rectifier contacts, if any, will occur in both 
directions, and will hOt interfere with the proper 
operation of the vibrator. 
While the present invention, as to its objects 
55 and advantages, bas been described herein as 
carried out in specific embodiments thereof, itis 
hOt desired fo be limited thereby but it is in- 
tended to cover the invention broadly within the 
spirit and scope of the 'appended claims. 
0 What is claimed is: 
1. A vibratory interrupter comprising a ferro- 
.rnagnetic frame, a pole piece connected thereto, 
a stack mounted atone end of said frame, a 
driver coil having an ixial space therein mounted 
65 on said pole piece adjacent the other end of said 
frame, a vibratory system c]amped in said stack 
and inc]uding an armature cooperating with the 
free end of said Iole piece and a plurality of 
staggered canti]ever-supported substantially rhin 
70 contacts, the latter compriing a base porgion, a 
circular contact, and an integral connection 
therebetween, said connection being constricted 
fo bave a minimum cross section sufflcient only 
fo prevent shearing, stationary circular contact 
i means clamped in said stack and adopte dto co- 
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ct with said contacts on said.vibratory system, 
and circuit means for energizing said respective 
contacts. 
2: A vibïatorof the high-frequency tyize com- 
prising a vibrator5 reed, means for vibrating 
said reed, a sheet moral contact support arm 
inctuding an intermediate portion of cantiliver 
form. secm'ed to said reed at an intermediate 
point thereof, an end portion of the outer ptanar 
side surface of said support arm constituting 
a: thin circular vibratory contact of re!atively 
large surface, said-contact being of the same 
thickness .as said intermediate portion and being 
integrally joined therewith by means of a con- 
striction, a second sheet metal contact support 
arm, means for securing said second arm in 
spaced substantially parallel relation fo said 
reed,supported arm, said second arm earïying a 
relative!y heavy contact on ifs free end in mat- 
ing. relation fo said vibratory contact, said vi- 
bratory contact being" polarized negatively 
through a portion, of said vibrating means. 
3. A.vibratory device comprisin a. vibratory 
rend, means ïor vibrating said reed, a compliant 
sheet-metal reed arm including- a contacting 
portion, of substantia! circular area and mini- 
mure mass joined to a. trianular-shaped por- 
tion at'. an apex thereof fo form a constriction 
having a. minimum cross.section sucient onl 
fo prevenç shearing; a base for the triangular 
portion- of" said reed arm being secured fo said 
reed at an intermediate region thereof, a re]a- 
tively rigid sheet moral contact support arm, 
means securing said rigid arm in spaced sub- 
stantially para!lel relation tosaid reed-supported. 
arm;. said-rigid arm carryinK a contact on ifs 
free end facin said first contacting portion 
wliereby distributed stzessing of said reed arm 
durin: tlie opcration of said.vibrator is produced. 
4, A reed arm for a vibrator comprising a rel- 
atlvely rhin and elongated plate-shaped and 
reed-clamped body, a relatively thln and/light 
plane-surfaced circular contacting body having 
a. deflnite thickness, and a rhin and re!atively 
large: plane-surfaced body of said saine thick- 
ness.having tapered sides joined fo said reed- 
clamped body and integrally merged into said 
contacting body ai a constricted portion thereoî 
fo fbrm a one piece reed arm having an inte- 
gral' plane contacting surface pivotai abou a 
portion ofsaid tapered body connecting said con- 
tacting body. 
5. A reed arm for a vibrator having substan- 
tia]ly, flxed contacts, comprising contact means 
havin at least one contact surface of substan- 
tial circular area, and a constriction formed by 
a fiat resilient body having flared edges extend- 
ing from said contact means to fonï at least 
one cantilever beam integral therewith from 
which each of said contact surfaces may swing 
with a distributed stress being placed thereon, 
said beam being constructed and arranged for 
anchoring ai a lower end thereoï and for par- 
allel disposition with respect fo said fixed con- 
tacks. 
6. A reed arm for a vibrator comprising a 
light fiat and circular contact portion having 
a relative]y inflexible characteristic, and a flexi- 
ble body portion having two opposed s!oping 
edges, extending from said contact to form a 
generally, keyhole contour having a constriction 
formed by said contact in said sloping edges, 
said flexible body portion being constructed and 
rranged or reed-mounting in a lower region 
thereo 

7. A one-piece reed arm or intermediate rd- 
mounting in a vibrator comprising a relatively 
rigid fiat portion having a contacting surface 
of relativety, large area, a relativety flexibleflat 
5 portion having-edges protruding-from said-rigid 
portion at angles therefrom fo have the configu- 
ration of a keyhole such as fo ' form a.vibratable 
arm having a cantitever characteristic; a junc- 
tion being formed between said.rigid fiat por- 
10 tion and said flexible fiat portion, and a fiat 
base portion integral with said flexible canti- 
lever portion opposite said contacting surface, 
said rigid portion being bent transversely to.said 
contacting surface af said junction, said be 
]5 portion being bent ai said cantilever in a direc- 
tion opposite to said transversebend ofthe rigid 
portion. 
8. A contact arm assembly for a vibrator hav- 
ing a stack-clamped reed andbeing of the.type 
20 wherein a pair of contact arms are effectively 
clamped ai one end in substantially parallel re- 
lation and carry respectively opPosed.plane-cone 
tacts at their free ends, said contacts being 
brought into direct face-to-face contact by vi- 
25 bration of one of said arms, said assembly com- 
prising a sheet ruerai arm with a substantiatly 
wide base portion for attachment to an inter- 
mediate portion of said reed; said arm including 
a flexible main body portion tapered and struck 
30 up from said wide base to form a planar surface; 
and a planar contact body forming a constric- 
tion with said body portion and joined to the 
outer end of said tapered body portion and 
aligned therewith whereby said pair of arms 
35 and contacts are norma!ly held substantially- 
para!!el to each other-in the absence of ex- 
ternal forces but permitting limited ïotation 
of said contact surface about a pivot point, which. 
shifts throughout the length- of said. tapered 
40 body portion- as the result of a distributed coin-. 
pliance therein when said contact engages the 
opposed contact and said.opposed contat is not 
already in alignment therewith. 
9. A. reed-mounted composite- double contact 
45 supporting structure for a-vibrator, formed from 
a.relatively rhin sheet of materiat.having a high 
fatigue characteristic, comprising, tvo spaced 
circular plate-like contacts, two spaced canti- 
lever supports therefor and integrally joined 
50 therewith at constrictions formed therein, one 
of said supports being offset from the other fo 
provide a staggering of said spaced contacts 
easy adjustment with said vibrator, and a base 
portion integrat with said supports for mount- 
5, ing said supports and said contacts on said eed 
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